Regulation of PUFA metabolism: pharmacological and toxicological aspects.
Levels of the long-chain polyunsaturated fatty acids (LCP) of the n-6 and n-3 series in animal plasma and cells are directly or indirectly dependent upon the intakes of either their precursors, the short-chain polyunsaturated fatty acids (SCP), linoleic (LA, 18:2 n-6) and alpha linolenic acid (ALA, 18:3 n-3), respectively, and/or of the preformed products (arachidonic, 20:4 n-6) and eicosapentaenoic acid (EPA, 20:5 n-3) and docosahexaenoic acid (DHA, 22:6 n-3). We report here that pharmacological agents and cytotoxic compounds significantly affect the production of LCP from SCP in cultured cells. Using labelled substrates and radio HPLC separations, we observed that the potent hypocholesterolemic agent, simvastatin, activates the formation of AA from LA, mainly acting at the delta5 desaturation step, and increases also the mRNA levels, in cultured monocytic cells (THP-1). Elevation of AA occurs also in plasma lipids of hyperlipemic patients treated with statins (but not with fibrates). Conversely, oxysterols (mainly 7-beta-oxysterol), which are detected in circulating lipoproteins of rabbits on a hypercholesterolemic diet, potently inhibit the synthesis of AA from LA in hepatocytic cell lines (Hep-G2). At the same time plasma levels o AA are reduced vs controls, in spite of an identical intake of LA. Finally, on the basis of previous work showing reduced levels of LCP, mainly DHA, in the milk of cigarette-smoking mothers, we have observed that the incubation of human mammary gland cells with sera exposed to cigarette smoke results in marked inhibition of the production of DHA from ALA. The products in smoke responsible for this effect, are being identified through mass spectrometric techniques. In conclusion, pharmacological agents and toxic compounds, such as oxysterols and smoke products affect key steps in the synthesis of the LCP, major bioregulators in mammalian cells.